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AUTO-ARRANGEMENT OF DISCRETE NODESIN REGIONSWITH
ARBITRARY SHAPE
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(1. Department of Geotechnical Engineering, School of Civil Engineering, Tongji University, Shanghai 200092, China;
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University, Chongqing 400030, China)

Abstract: According to the complex plane regions in which there are discontinuous faces and multi-connected
regions caused by various materials, faultages, cracks, holes or excavated regions, an algorithm of auto-arrangement
of discrete nodes and its optimization are presented in this paper. In this algorithm an average step function is
formed in the model of node arrangement according to the minimum step and radiation ratio, and every node as a
parent node generates child nodes in terms of the step decided by the average step function. Whether the child nodes
can live or not is decided by the existing nodes around them. The nodes adjacent to the edges of model are adjusted
to meet the demand of computing. The agorithm has the advantages of perfect adaptability to regions with irregular
shape, easy implementation and less time consumption. These auto-arranged discrete nodes are applicable to
meshless method directly. The triangular and quadrangular meshes can aso generated from these discrete nodes for
finite element analysis.
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Fig.l The geometry model of the pilot tunnel of some

underground hydroelectric station
2.2

T1 T2 T3

Out_Rect

Out_Rect P .

Fig.2 Themodel for arrangement of discrete nodes

3.1
1



96

Out_Rect X i
Out_Rect 3(1) X
i X 4 Po
Pr P2 BPs X
31 ps X s
P> Po Ps P3X P3P P3Pg
P3P2  P3Pp  P3X
3(1) P3Py X X
P3Po D(X, P3Po)
3(2) X
D R
n
S D=§n
i=1
D, =SX1+R)' (1)

n=log(l+ D xR/(SX1+R)))/logl+R) (2)

n X
step=Sx1+R)" 3
X i (
) i S
step =S (4)
2) k (
) X k
k step(i) i=123L ,k X
step = min(step(i)) (5)
N b,
o
. N P3
Py
Po
1
on D2 D1
D
2
3 X i

Fig.3 Theformation of step function for the arbitrary point

outside density region
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Fig.4 The derivation of nodes
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Fig.5 The acceleration mesh
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1
Tablel Sidelength of the acceleration rectangle for typical

numbers of nodes

n 1000 2000 5000 10000

| 3.25 3.86 4.85 577
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Fig.6 The formation of acceleration rectangle side length
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Fig.7 The arrangement of initial nodes
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Fig.8 The meshless nodes
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Fig.9 The mesh of Delaunay triangulation
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Fig.10 The quadrangular mesh for FEM
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